they take the same route as in spring between western Sicily and the Cap Bon Peninsula, which, as mentioned above, takes them across the Channel of Sicily, approx. 150 km wide (Fig. 1 , Agostini & Logozzo 1997 , Agostini et al. 2000 , Agostini 2004 . A recent study, using satellite telemetry, showed that adult Honey Buzzards tend to compensate lateral winds during migration over land, leaving only a limited drift effect (Thorup et al. 2003) . The present study investigated their autumn migration across the Channel of Sicily by direct visual observations on the islands of Marettimo and Pantelleria, located at its northern and southern side, respectively (Fig. 1) . The aim was to verify the influence of prevailing winds and geography on the orientation behaviour of these raptors during sea crossings. Visual observations, aided with binoculars and telescopes, were made from 24 August-9 September 2003, the peak of the autumn migration of adult Honey Buzzards (Agostini & Logozzo 1995 , 1997 , Agostini et al. 2000 . Marettimo is a mountainous island (12 km 2 ), about 30 km off western Sicily and 20 km west of the islands of Levanzo and Favignana. This island is located at the narrowest point of the Central Mediterranean, about 130 km NE of the Cap Bon promontory (Tunisia, Fig. 1 (Agostini & Duchi 1994) , tend to remain together in front of the water barrier because the first individuals making a decision (crossing or not) are followed by the others (Agostini et al. 1994a (Agostini et al. , 1994b (Agostini et al. , 2005 , N. Agostini and M. Panuccio pers. obs.). Thus a flock-member does not act and orientate independently. For this reason, in the statistical analysis, we consider the flock as sampling unit to avoid a pseudoreplication of the data (see Hurlbert 1984) . Finally, contingency tables were used to test the influence of prevailing winds on the migratory flow.
Influence of wind and geography on orientation behavior of adult Honey Buzzards Pernis apivorus during migration over water
On Marettimo 65 flocks and 14 solitary individuals were recorded. A total of 1305 birds migrated in flocks (max. 147 together). Birds reached the island from East and exploited thermal currents before leaving the site heading SW (Fig. 1) . The variation in the migratory flow showed two bouts of movements on 1 and 6 September when about 50% of the migrants were observed. Prevailing winds, from NW (mean ± SE direction: 310.4° ± 3.7°, mean strength ± SE: 16.9 ± 0.7 km/h) and S (mean ± SE direction: 171.6° ± 4.5°, mean strength ± SE: 22.8 ± 1.1 km/h), had a lateral effect on the path of the migrants. They did not affect the consistence of the migratory flow at this site: the proportions of hours and flocks recorded for each wind condition during the whole period (hours: NW = 81, 58.7%; S = 57, 41.3%; flocks: NW = 37, 63.8%; S = 21, 36.2%) were similar (χ 2 = 0.26, df = 1, p > 0.05). On Pantelleria 148 flocks and 27 solitary birds were recorded. A total of 2654 individuals migrated in flocks (max. 160 together). The migratory flow here showed two bouts of movements between 31 August -2 September and 4-5 September (994 and 894 birds counted, respectively). Birds concentrated along the slopes of Montagna Grande to exploit thermal currents, coming from NE and leaving the site towards WNW (Fig. 1) . Like Marettimo, on Pantelleria prevailing winds were from NW (mean direction ± SE: 298.2° ± 1.9°, mean strength ± SE: 17.9 ± 0.6 km/h) and S (mean direction ± SE: 176.1 ± 2.1, mean strength ± SE: 19.2 ± 1.9 km/h). The proportion of flocks recorded at Pantelleria was higher with northwesterly wind independently of its higher frequency (hours: NW = 88, 61.1%, S = 56, 38.9%; flocks: NW = 116, 78.9%; S = 31, 21.1%; χ 2 = 9.53, df = 1, p < 0.01).
Apparently, geography had a strong influence on the orientation behavior of birds reaching the northern side of the Channel of Sicily. Migrants were attracted by the island of Marettimo, nearly always visible, independently of prevailing winds. Considering the direction of such winds, this result could be explained assuming that adult Honey Buzzards compensated (during NW winds) or allowed (during S winds) drift effect to reach this site where they soared before the long powered flight towards Tunisia. By contrast, birds crossing the southern side of the Sicilian Channel passed through Pantelleria mostly during north-westerly winds. Migrants, probably, did not compensate the drift effect of these winds during the first stage of the crossing. As a result of this strategy, birds saved energy during the long powered flight between south-western Sicily and Pantelleria. Later, after the exploiting of the thermal currents over the island, they changed direction, heading WNW and flying about 70 km in headwinds, probably to compensate the previous drift, to reach the Cap Bon peninsula. They avoided a longer sea crossing towards SW making a curvilinear migration applying true navigational abilities, Tunisia nearly always being out of sight. However, flocks seen over Pantelleria during southerly winds, suggest that at least some of the migrants crossing the sea during such weather conditions chose this route, perhaps compensating during the initial stage of migration over water and later saving energy flying in following winds.
Our results partially agree with the Alerstam's "optimal use of wind" hypothesis (Alerstam 1979) which suggested that, when birds migrate through inhospitable regions (i.e. water surfaces in the case of soaring raptors), they do not fly directly to their goal. Instead they follow routes that allow them to avoid head-and lateral winds, using tailwinds to move quickly. Migrants would allow themselves to be drifted by the wind during the initial stage of migration and later would overcompensate to reach their goal. The Alerstam's hypothesis would explain why a smaller number of birds passed through Pantelleria during southerly winds: they had to compensate during the longer stage of the crossing, only later flying in following winds. On the other hand, as mentioned above, Honey Buzzards using this route with north-westerly winds probably compensated the previous drift effect during the final stage of the crossing by changing their orientation behaviour, but did not avoid headwinds between this island and the Cap Bon Peninsula. In this picture, the optimal use of prevailing winds does not seem to be the only factor affecting adult Honey Buzzards crossing the Central Mediterranean. Previous studies made at the Cap Bon promontory during spring migration, showed that these raptors tend to leave the mainland mostly during weak lateral winds probably to minimize "drifting" (Agostini et al. 1994a ). However, during the powered flight over water, the probability of changing weather conditions (i.e. because of the passage of low pressure cells) obviously increases with the length of the crossing. By passing through Pantelleria, adult Honey Buzzards migrating across the southern side of the Channel of Sicily lower the risk of unpredictable weather changes interrupting the non-stop powered flight over water. Moreover, as on Marettimo, they can exploit soaring flight thus undertaking the final sea crossing at high altitude. In conclusion, our results suggest that prevailing winds, geography and navigational abilities could interact to shape the orientation behaviour of adult Honey Buzzards during migration, minimizing the risks of the non-stop powered flight over water surfaces.
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